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Locating The "E" In SMS
An emerging focus of pre-college

education in the 1980s is the Interac-
tions of science and technology in

N- terms of their combined interrelation-
4-ehips with society. A number of recent

reports, the most prominent of which
1* 'was A Nation et Risk (National Corn-
(mission on Excellence in Education,
,,,j1983), have identified a need to improve
rueducation for effective citizenship in a
1,.-4modern, complex society, explicitly em-
77°.phasizing the scienceltechnologyl
LiLlsociety (SIM) interface as a major con-

e% Similar arguments, past and pre-
sent, have been advanced by Conant
(1945), Rockefeller Brothers Fund Panel
on Special Studies (1968), Boyer (1983),
and Goodlad (1984).

According to A. King (1972), the mass
of current problams facing society are
to some extent direct side effects of
technological growth, appearing to
have three interactive causes: the in-
crease in world population and ac-
cumulation of population in urban
areas; an increase in levels of affluence;
and the unmanaged upsurge of tech-
nology, which has been the agent for
producing affluence and urbanization.

Two of the more popular treatments
of the modem dilemma were prepared
by Meadows, et al. (1972), and by
Barney, et al. (1984 According to the
latter (p. 1):

If present trends continue, the
world In 2000 will be more crowded,
more polluted, less stable ecologi-
cally, and more vulnerable to dis-
ruption than the world we live in
now. Serious stresses involving
population, resources, and environ-

14
ment are clearly visible ahead.
Among mar./ others, Sterling has pro-

/ posed that a systematic, organic world-
view is needed to guide future thought
and action for the environment, stating

ge, that an understanding of history is
zcritical in the development of an inte-
grated environmental ethic and propos-
ing a philosophical framework that
recognizes the integrity of human com-
munities and natural systems in a
modern technological world. He has
listed a set of "inadequate, constrain-

Ing, and mutually reinforcing values and
assumptions which permeate the
'classical scientific worldview," (1985,
p. 220) rendering that world view inade-
quate in today's world. His listing in-
eludes items dealing with humans as
separate from natural systems, not
recognizing the interconnectedness of
phenomena and events, regarding
knowledge and experience as distinct
"subjects" and modes, regarding em-
pirical knowledge as more real than the
real world, divesting nature and human
creativity of spiritual and ae:thetic
qualities, misusing the concepts of ob-
jectivity and neutrality, being reluctant
to show commitment, seeing problems
in causeleffect terms and preferring
technical solutions to multidimensional
approaches, preferring analysis to syn .
thesis, and having little sense of
desirable scale with regard to human
activities.

Interconnections Among Perspectives
The similarities among characteriza-

tions advanced by science educators,
social studies educators, and environ-
mental educators are striking. It is the
purpose of this Bulletin to highlight in-
terconnections among the three, In par-tictPiar.by noting contributions that en .
vironmental education might make to
the implementation of the SIM goals
of general education, and most specifi-
cally by highlighting the experiences of
the environmental education commune
ity which may be of value to science
educators, to social studies educators,
and to the educational enterprise in
general. This involves the further
description of the SIM involvements of
all three thrusts, comparisons of the
work of individuals and of organizations
working toward similar goals, and an ex-
amination of the question, "To what ex-
tent should attempts to implement
SIM goals include and emphasize en-
vironmental education components?"

A major goal cluster of Project Syn.
thesis, a comprehensive research syn .
thesis effort conducted by science
educators during the past decade,
stresses the central role of science

education in producing informed
citizens prepared to deal with science.
related social issues (Kahl and Harms,
1981, pp. 7-8). Project Synthesis chat-
lenged science educators to a major
redefinition and reformulation of goals
for science education "to develop a cur-
riculum which would focus on direct
student experiences, technology, and
personal and societal concerns" (Volk,
1984, p. 26).

Social studies educators generally
address the SITIS theme within the con-
text of citizenship education, initiating
their argument for the development of a
scientifically literate citizenry from the
Jeffersonian perspective: "Every
govemment degenerates when trusted
to the rulers of the people alone. The
people themselves, therefore, are Its
only safe depositories. And to render
even tharn safe, their minds must be Irn-
proved" (Jefferson, 1785, p. 188). Patrick
and Remy (1985, p. 1) currently note

... three new kinds of challenges,...
which are associated with the per-
vasive influences of science and
technology in modem American
society:
-the challenge of informing

citizens about complex social
issues and decisions related to
advances in science and
technologr.

- the challenge of connecting in
the school curriculum diverse
fields of knowledge relevant to
understanding decisions about
complex social issues;

- the challenge of resisting antag-
onists of science and tech-
nology in our society, who
threaten the integrity and suc-
cess of scientific and tech-
nological ventures.

SIM and Environmental Education
Those associated with the environ-

mental education movement of the past
20 years have emphasized similar con-
cerns. Although disagreement and
some fuzziness with respect to defini-
tions and terminologies have been
associated with their efforts, pro-



ponents of environmental education
generally have agreed that environ-
mental education is aimed at (among
other things)... "producing a citizenry
that is knowledgeable about the bio-
physical and sociocultural environ-
ments of which man is a part, aware of
environmental problems and manage-
ment alternatives of use in solving
these problems, and motivated to act
responsibly in developing diverse envi-
ronments that are optimal for living a
quality life" (R. Roth, 1970, p. 6; after
Stapp, et al., 1969, pp. 30-31).

More recently, Borden (1985) has
traced the development of ecological
thought and ideas and has suggested a
"new uman ecological perspective"
stressing the need for meta-disciplinary
views and proposing greater exploration
of the subjective, aesthetic, historical,
and psychological implications of
ecology.

The inclusion of S/T/S philosophies
in science education programs has
been consistently promoted during the
past decade. The findings of Project
Synthesis were an outgrow1h of three
major studies funded by the National
Science Foundation during the late
1970s, reported respectively by
Helgeson, et al. (1977), Weiss (1978), and
Stake and Easley (1978). Research
reports Indicate that Project Synthesis
provides a model for the sc.ience educa-
tion programs of the future, and that
S/TIS is a key element of that model
Analysis of the reports also emphasizes
that most current school science pro-
grams do not approach the stated goal
clusters of Project Synthesis, which are:

Personal Needs: Science educe-
tion should prepare individuals to
utilize science for improving their
own lives and for coping with an in-
creasingiy technological world;
Societal Needs: Science education
should produce informed citizens
prePared to deal responsibly with
sciencerelated societa: issues;
Academic preparation: Science
education should allow students
who are likely to pursue scleace
academically as well as profes-
sionally to acquire the academic
knowledge appropriate for their
needs;
Career educationlawareness: Sci-
ence education ttiouid give all
students an awareness of the
nature and scope of a wide variety
of science and technology-related
careers open to students of varying
aptitudes and interests (Kahl and
Harms, 1981, pp. 7-8).

The Project Synthesis staff con-
cluded that only those goals related to
academic preparation were receiving
significant emphasis in existing
science education. in response, Harms
(19E, P. 119) reCommended that
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The goals of preparing the majority
of students to use science in their
everyday lives, to participate intelli-
gently in group decisions regarding
critical sciencereiated societal
issues and to make informed deci-
sions stout potential careers in
science and technology are equally
as important as the goal of prepar-
ing a minority of students for mum
advanced coursewurk in science.

Also cited in the same report were
statistics indicating that 90 per cent of
practicing science teachers emphasize
goals directed toward preparing stir-
dents for further formai study of
science, that 99 per cent of science
teachers had a philosophical orientation
only toward a specific science
discipline, and that more than 90 per
cent of the time, the textbook in effect
sets the course outline, the framework,
the parameters for student experience.
testing, and their woridview of science.
Yager (1984, pp. 35-37) has also noted
that actual implementation of SIM
programs has been minimal, as has
implementation of the goals of Project
Synthesis beyond the goal of academic
preparation.

The National Science Teachers Asso-
ciation (NSTA) has recognized the trend
toward viewing science as a discipline
appropriately concerned with the study
of the interactions and mutual impacts
of science and society (NSTA, 1978). As
an emerging conceptual model for
science education, SITIS has been iden-
tified as a potentially effective response
to recent calls for educational reform
such as those noted above (NSTA, 1982;
Hurd, 1984; Bybee, 1985).

S/T/S and Social Studies Education
From the -perspective of the social

studies education community, Patrick
and Remy (1985, p. 2) have noted:

Decisions about science/tech-
nology/society issues often require
'tradeoffs' between conflicting
values in which there is no clear
view of right and wrong. Many envi-
ronmental issues, for instance,
force citizens to choose either
clean alr or water or production and
jobs. Most people agree that pollu-
tion by factories is bad: they also
tend to agree that unemployment
and a big drop in factory output are
bad. At times, the problem has
been to dedde how to limit pollu-
tion enough to protect health and
environment while still maintaining
production and jobs. Making a
decision in a conflict between
economic and ecological values re
quires careful consideration of
alternative f actual and ethical
claims. The eventual choice may
result from a compromise between
conflicting positions and values.
A descriptive analysis of the separa-

ion of "science" frog "society" in

terms of public perceptions was pro-
vided more than 20 years ago by Snow
(1963), in a concise identification of
"the two cultures," as he termed the
scientific and humanistic communities.
His argument was that the gap between
them might more appropriately be
viewed as a chasm. Snow characterized
them as having essentially polar
perspectives (after Patrick and Remy, p.
5):

Sdences
Present, future-

oriented
Technical, precise

Ideas subject to
challenge

Precise definitions

Humanities
Roots in past

Figurative,
metaphodcal

Perpetuation of
dominant social
faith

Qualitative
definitions

Seek precise Employ allusive
truth% laws questions
Woyach (1984) has pointed out that

ecopolitical issues, rising from human
manipulation of thu natural environ-
ment, precipitate problems from the
limited capacity of the natural environ-
ment to satisfy human needs. He argues
that secondary school courses treating
ecopoKtical issues should emphasize a
basic conceptual framework for under-
standing, interpreting, and making and
judging decisions about these issues.
This framework should help students to
organize, interpret, and appraise infor-
mation and Ideas about the "limits to
growth" debate (Meadows, et al., 1972).
In addition, it should nelp students
understand the sociopolitical context of
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them issues and develop a global
perspective on them. Finally, students
Should have opportunities to develop
skIlls In making and evaluating decl .
sions about ecopolitical issues.

What Should Be, What is
Social studies educators also note a

dlsparity between "what should be"
and "what is" with respect to theory
end practice, similar to that identified
by the science education community.
The pedagogical attractiveness of the
integration of content areas for
teaching and learning purposes has
long been attractive to social studies
educators, as to others. For example,
TYron commented (1935, pp. 527-524

The day of isolation (between sub-
tracts) is probably gone in theory,
even though it still remains in prac-
tice. TM future will probably see
more and more emphasis on the
interrelationships of the social sci-
ences. This, of course, does not
mean that history, political sci-
ence, economics, and sociology
Will necessarily disappear as in-
dependent subjects of study in the
schools. it simply means that as
Independent subjects each will be
expeCted to live other than a her-
mitic life. The services of each to
all will be central in organizing
them for teaching purposes.
Present goals calling for integration

between the sinial and natural
sciences for instructional purposes are
more demanding than those addressed
by Tyron. Hindsight indicates that his
prediction was overly optimistic f or the
more limited integration he envisioned.

Why Environmental Education?
The term ."environmental education"

means many things to many people, in-
cluding those who profess to be "envi-
ronmental educators." This multiplicity
of meanings is at least in part an
outgrowth of the relative newness
(about 20 years) of the term, the nature
of its origins, and the variance in the
goals of its professionals. Defining
environmental education, particularly
for the benefit of those who reside in
the relatively established niches or the
academic world, has been described as
a continuing dilemma (Disinger, 1983).
An evolution from nature study, conser-
vation education, and outdoor educe-
Um has been addressed in the litera-
ture of the field since the term first ap-
peered (McInnis, 1972; Swan, 1975;
eohnson, 1977). Nonetheless, although
neither a universally accepted defini-
tion nor a consensus concerning focus
exists, a substantive structure and
framework have been identified, and a
set of goal levels advanced (Hunger-
f ore, et al., 1980, pp. 4247):
- ecological foundations;
- a conceptual awarenss of issues and

values;

-
YES,
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-en investigation and evaluatlon of
these issues: and

- training in and application of citizen-
ship action skills.
These goals are reflective of those

advanced earlier by the participants in
the 1977 UNESCO/UNEP Intergovern-
mental Conference on Environmental
Education held in Tbilisi, Georgia,
USSR (UNESCO, 1978), and are also in
accordance with a previous statement
of "the superordinate goal of enviren-
mental education" (Harvey, 1978, p. 1):

To aid citizens in becoming envi-
ronment ally knowledgeable and,
above all, skilled and dedicated
citizens who are willing to work, in-
dividually and collectively, toward
achieving andlor maintaining a
dynamic equilibrium between
quality of life and quality of the
environment.
For the purposes of this paper,

Boon's (1973, pp. 1-3) characterization
of environmental education as the inter-
disciplinary process of inquiry into both
the specific and the general environ-
mental implications of human activities
viewed from the perspective of eocial
needs and values as they relate to
society may be most useful, in that it
clearly forashadows today's SOT/S em-
phases. To some extent the environ-
mentai education community serves as
a common thnaad joining nature study,
conservation education, and outdoor
education, but I+ also has explicit and
necessary interconnections with
science and technology and the issues
and problems of society (Disinger,
1986). It is generally accepted that the
impetus for the synthesis which led to
environmental education circa 1970
was increased concern for environ-
mental quality (or, stated negat)kely,
fear of severe deterioration of quality of
life caused by reported and anticipated
plummeting of environmental quality -
viz., due to pollution and associated
concerns). Thus, the rationale for in-
itiating environmental education was in
effect to refine and redirect the goals of
those predecessors, as well as to fill an
educational vacuum which was not
being served by other entities, in-
cluding, as they were t len practiced,
science education and social studies
education-attention to the interrela-
tionships between humans and envi-
ronments. The extent to which "envi-
ronmental education" has actually been
operationalized, in any significant
sense, in pro-college education has not
been a subject of rigorous study, but is
generally conceded to be minimal.
Unavoidable Negativism?

Demonstrating that environmental
education can be a positive, proactive
approach to an educational considera-
tion of environmental problems has
been a major challenge, difficult to
meet, and to date essentially unmet.
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The common perception is that environ-
mental education focuses on what is
wrong with science/technology/society
interrelationships, rather than what is
right (Disinger, 1986). Many believe that
fundamental American cultural values
and beliefs are at the root of environ-
mental problems (Bowman, 1977). More-
over, there has been a belief among
much of the American population that
technology can and will solve environ-
mental problems-i.e., a "technology got
us into these problems, and technology
will get us out" attitude, which in its ex-
treme form places unquestioning faith
in the capabilities of the technological
enterprise to resolve environmental
problems, and in fact all problems, in-
dependently of the input of the natural
and social sciences and especially in-
dependently of the layperson, educated
or otherwise. That belief generally
seems to decrease as educational
levels increase (Donahue, et al., 1974;
Melton, 1976; Silvernail, 1978), but it re-
maim pervasive for many.
Common Goals, Content

Clear connections between and
among science education, social
studies education, and environmental
education are apparent when one con-
raiders the S/T/S interrelationships with
which each group is concerned.

In a recent survey (Bybee and Mau,
1986), 262 science educators from 21
countries were asked to rank twelve
global problems relating to science and
technology. The top six in the rankings
were:
-world hunger and food resources;
- population growth;
- air quality and atmosphere;
- water resources;
-war technology; an.'
- human health and disease.

Respondents also indicated that: 1)
they expected science and technology-
related global problems to e worse by
the year 2000; 2) they, as science
educators, were slightly to moderately
knovriedgeable about the problems; 3)
they believe that it is important toQtudy
global problems in schools; 4) they
detect a clear trend toward S/T1S in
teaching and learning; 5) they believe
that an integrated approach should be
used to teach about environmental
problems; and 6) there is public support
for including global problems in school
curricula.

Bybee, et al. (1986) reported similar
findings io a study involving college
students, who identified air quality,
world hunger, and war technology as
the most important of twelve global
problems.

The SIT1S focus group of Project Syn-
thesis earlier had recommended eight
major topics for inclusion in S/T1S
educational programs (Harms and
Yager, 1981):

-epeoerugly- pa;tion;



- human engineering;
-environmental quality;
-utilization of natural resources;
-national defense and space;
-sociology of science; and
-the effects of technological

development.
An "Environmental Agenda for the

Future" (Cahn, 1985) was recently
developed as a result of a four-year
study initiated by the chief executives
of ten major environmental and conser-
vation organizationsthe Environ-
mental Defense Fund, the Environ-
mental PoP -4 Institute, Friends of the
Earth. The izaak Walton League of
America, National Audubon Society, Na-
tional Parks and Conservation Associa-
tion, National Wildlife Federation,
Natural Resources Defense Council,
Sierra Club, and The Wilderness Soci
ety. Though the report was not aimed
directly at, educators, the content and
thrust of its report are of interest here.
For example, the eleven topics around
which its findings and recommenda-
tions are organized include: nuclear
issues, human population growth,
energy strategies, water resources, tox-
ics and pollution control, wild living
resources, private lands and agriculture,
protected land systems, public lands,
urban environments, and international
responsibilities.

The Global Possible
Yet another listing, produced by an in-

ternational group of leaders from
science, business, government, and en-
vironmental affairs at "The Global
Possible" conference of the World
Resources institute (1984), reports
these key concerns:
-loss of crop and grazing land due to

desertification. e:osion, conversion
of land to non-farm uses, etc.;

- depletion of the world's tropical
forests;

- mass extinction of species, princi-
pally from loss of habitat;

- rapid population growth;
- mismanagement and shortages of

fresh water resources;
-overfishing, habitat destruction, and

pollution in the marine environment;
-threats to human health from

mismanagement of pesticides and
hazardous substances and from
pathogens in human wastes and
aquatic vectors;

-climate change due to buildup of
"greenhouse gases" in the
atmospeere;

-acid rola and its associated effects;
and

- mismanagement of energy fuels end
pressures on energy sources.
Volk (1984, pp. 23-33) has made a

rigorous comparison of the Project Syn-
thesis purposes for science education
and the Hungerford, et al. (1980) goals
for environmental education; she con-
ch/0es that they have much in common,
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and are In fact identical in many
mspects. She also notes that much of
the experience the educational com-
munity has had with SIM education
has been accomplished under the rubric
of environmental education, and that a
strong research and literature base for
S/T1S has been reported as environ-
mental education research and litera-
ture. For example, analysis of the con-
tents of the North American Associa-
tion for Environmental Education's
Summary of Environmental Education
Research, 1971-1982 (lozzi, 1984) reveals
much of pertinence to SIM educators.

The similarities among the lists above
are clear; allowing for differences in pro-
fessional vocabularies and for some
variance In specific interests, they are
essentially the same. Thus. there is
significant congruence of opinion as to
what the problems are, and in fact what
needs to be learned and taught relative
to the interrelationships between and
among science, technology, society-
and environment.

Hurd (1985) has described an "accep-
table pre-college science curriculum"
as one that has cultural as well as scien-
tific and technological validity. He iden-
tified as elements esel.nal for the
reformation of science education the
following:
- required instruction cf science for all

students from kindergarten through
grade 10;

- orgaNzation of courses in a social
context rather than in the special
disciplines;

-a balance of science and technology
with an emphasis on their interrela-
tionships with each other, society,
and human values;

- a concentration on critical thinking
skills and responsible decision mak-
ing; and .

- a framing of courses around persis-
tent social problems, associated with
the environment, health, and
technology.
In the same paper, Hurd noted as

critical a reconceptualization of the
s4ience curriculum for the transforma-
tion of science education, stressing the
importance of the promotion of a frame-
work of strategic policies to precede
these efforts so that social progress will
be promoted, quality of life improved,
and meaning attached to the work and
leisure life of the indivioual. Similar
discussions and conclusions have been
reported by Lockard (1985). Brunkhorst
and Yager (1986), and others.

In a more recent paper, Hurd (1986)
raised a set of questions to help for-
mulate expression of central issues to
be faced in a reform of the school
science curriculum:
- "What is to be selected from the total

of all that Is known in science and
technology for a 10. or 11-year core
curriculum in science?

- "Should the search for new subject
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matter be in terms of integrative con-
cepts or a sampling of Information
from a number of distinct fields of
research?

-"How do we assure that a modem
science curriculum has both scien-
tific and cultural validity?"

S/T/S and Citizenship Education
As suggested above, social studies

educators generally frame their ra-
tionales for SIM education within the
purview of citizenship education. For
example, Remy (1976, p. 360) identified
four elements of decision making by
citizens that are intrinsic to SIT1S
issues:
- confrontation with the need for

choice;
- identification of values and goals that

pertain to the occasion for decision;
- iuentification of alternative response

to the occasion for decision; and
- prediction of the positive and/or

negative consequences of alter-
natives in terms of values and goals.
in discussion of the above, Patrick

and Remy 11985, pp. 49-50) note that
facts are involved in the identif ication of
alternative courses of action, that deci-
sion making about SITIS issues
generally involves uncertainty about the
likely social or environ:nental conse-
criences of alternative courses of ac-
tion, and that risk is involved because of
uncertainty. Uncertainty leads to the
necessity of assigning probabilities to
the likelihood of particular conse-
quences for a given alternative, and in
fact for all alternatives. Thus, the need
for integrated study of all possible fac-
tors is supported.

Also noted is a high level of "cross-
over" between the S/T/S aspects of
citizenship education and a developing
focus on global education, alluded to
above on several occasions. Global
education is typically approached in
terms of the dilemma resulting from
need for developiwint in the third world,
and that neeo s potential and actual
ramifications with respect to rapid
population growth, food and other shor-
tages and/or maldistribution, environ-
mental degradation. and so on. Social
studies educators are intensivaly in-
volved in this area. A format much like
those proposed by science educators
has bee's proposed by members of the
social siudies educational community
(Guidelines for Teaching..., 1983). D.
King (1980) has offered an agenda for
developing educational approaches that
provide a global perspective as a way of
enhancing students' abilities to unders-
tand and cope with issues of social
change. He argues for the necessity of a
global perspective, with focus placed on
educational needs, the emergence of a
global society, growth in employment of
Americans in foreign posts, environ-
mental and nuclear issues, the chang-
ing environment of the workplace, ag-
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Mg. and the decline of U.S. dominance
within the world economy.

Anderson (1984) examined the im-
pacts of technological innovation on
nine strands in the sociocultural system
-science, engineering. technology,
societal needs and values, the
aCOnomic systsm. the political system,
the family system, the educational
system, and the religious system. A
systematic analysis led to the outlining
of goals and objectives for developing
technological literacy in students:
-developing a holistic view of society..

and culture;
-developing an understanding of con-

flict as part of the necessary tension
within a cultural system;

- establishing competence in undep
standing technological change; and

- developing respect for the natural
world.

Guiding Principles
The North American Association for

Environmental Education (NAEE) has
adopted a set of guiding principles
which involve S/TIS rhetoric (NAEE.
1984, p. vi):

Environmental Education should:
- consider the environment in its

totality-natural rand built; biolog-
ical and physical phenomena and
theY interrelations with social,
economic, political, technological,
cultual, historical, moral. and
aesthetic aspects;

- integrate knowledge from the disci-
plines across the natural sciences,
social sciences, and humanities;

- examine the scope and complexity
of environmental problems and
thus the need to develop critical
thinking and problemsolving skills
and the ability to synthesize data
from many fields;

- develop awareness and under-
standing of global problems.
issues, and interdependence, helfr
ing people to think globally and act
locally;

- consider both short and long term
futures on matters of local. na-
tional, regional and international
importance;

- relate environmental knowledge,
problem solving. values and sensi-
tivity at every level;

-emphasize the role of values,
morality, and ethics in shaping at-
titudes and actions affecting the
environment;

-stress the need for active citizen
participation in solving environ-
mental problems and preventing
new ones;

- enable learners to Play a role in
planning their teaming experiences
and providing an opportunity for
making decisions and accepting
their consequences; and

- be a life-long process-should
begin at a preschool level, continue

throughout formal elementary.
secondarA and post-secondary
levels, and utilize non-formal
modes for al: age and educational
levels.

In a practical sense, it is clear that
S/T/S education. however defined and
delimited, subsumes to a significant ex-
tent the content which environmental
education was initiated to purvey, and in
fact requires that content for substanca.
It has been argued that, if only for pur-
poses of clarity. the inclusion of the
term "environment" in the title of the
SMS thrust makes sense (Disingen
1986; Lubbers, 1986)-S/T/S/E, SISME,
S/E:TIS, for possible examples. It is just
as clear that, if either or both of "tech .
nology" or "envlronment" are to be
receive significant attention in pre-
collegiate curricula, they must do so, at
least under present circumstances,
primarily within the context of the
natural and/or social sciences. for the
simple :eason that those existing en-
tities, both established in school cu
ricula, offer the best apparent fits-and
because there is interest among both
theorists and practitioners within the
science education and social studies
education communities. Another reason
is, of course, that there is no wide-
spread curricular entity called "tech-
nology education." nor has environmen-
tal education established a nihe as a
distinct curricular offering.

However, evidence already cited
clearly indicates that current levels of
implementation of S/T/S goals, or of any
goals relating to "technology" and/or
"environment," are modest at best; the
gap between theory and practice in this
instance may be of similar magnitude to
that described by Snow between
"science" and "humanities." As C. Roth
pointed out (1978, pp. 21-22). leaders
tend to move faster than the pack; at
some point, it becomes incumbent
upon theorists, the "conceptualizers,"
to advance such overwhelming argu-
ments that practitioners will provide, or
provide for, their own leadership for the
implementation stages, or to wait until
those who must do the implementing
catch up at their own speeds, or to help
provide for facilitation. leadership and
assistance-that is, to find ways to "get
on with it."

Efforts Underway
In actuality, a number of efforts have

been initiated with respect to providing
practical support for SIM education;
generally, they make extensive use of
the content, and frequently the teaching
and learning methodologies, of environ-
mental education. An example is the
Science Through Science, Tecnnology
and Society Reporter, a periodical news-
letter published by the S-STS Project at
The Pennsylvania State University. In a
recent article (Working Party, 1986. pp.
7-21). a skeletal "Model for a One-Year
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Society" was offered, based on a survey
cf existing courses, to suggest prin-
ciples which might guide the develop.
ment of S/TIS courses. and to provide
examples of well.developed courses.
Eight goals are listed:
- to clarify the relations of technolog-

ical and scientific developments to
socially relevant issues;

- to show the mutual influences of
technology, science, and society on
one anothen

- to develop learners' understandings
of themselves as interdePendent
members of society. and of the inter-
dependencies between society and
"the eco-system of nature;"

- to examine differing viewpoints about
SMS issues and options;

- to include personal and societal
ethics in broad considerations of
SMS;

- to develop and apply problem-solving
and decision-making skills with
respect to SiTIS;
to encourage learners to become in-
volved in personal action with respect
to S/T/S options, after weighing ad-
vantages and disadvantages; and
to foster students' confidence in
understanding and using quantified.
scientific, and technological inform
lion as a basis for making judgments
about SMS issues.
An earlier issue of S-STS Reporter

(Reviews..., 1986) provided summaries
of seven instructional modules focusing
on S/T/S topics, discussing module
features, sources, appropriate grade
levels, and other relevant information.
The modules were judged on the basis
of criteria illustrating distinguishing
features of SMS materials.

Currently, complementary sur:eys of
the 60 state education agencies are
being conducted by Penn State's Center
for Ec'ucation in Science, Technology
and Society (Rubba, 1986) and by the
ERIC Clearinghouse for Science, Mathe-
matics, and Environmental Education to
determine the extensiveness of S/T/S
antilor SISITIE education nationwide.
Plans call for the early publication of the
results of each survey.

An ERIC search will locate many in-
structional materials of probable use to
those seeking ideas for infusing these
ideas into school curricula. A number of
such materials have been produced over
the past several years, though not all of
them use the current "buzz words."
Among representative examples are:
- Bybee. et al.'s (1984) compendium of

activities dealing with science and
society, designed for use in elemen-
tary, middle. and junior high schools:
Hungerford. et al.'s (1978) "Investiga-
tion and Action Skills for Environ-
mental Problem Solving;"

- iozzi's (1982) "Preparing fot Tomor-
row's World" program, consisting )f
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modules addressing moral/ethic:4i
dilemmas;

-A middle school program (Me Icher,
1982) which includes lessons on lap.
plied technology topics;

-A social studies activities text
(Meinick and Ronan, 1984) designed
to provide high school, students with
vadous approaches fa thinking
about future resources;

-A set of five simulations for address-
ing science-related social issues in
either science or social studies
secondary classrooms (Parisi, 1986);

-A "Contemporary issues in Science"
program offering secondary teachers
a case study approach to examining
SMS related concerns (Staten 1s143d
Continuum of Education, 1982); and

- An exploration of the interactions of
science and technology with society
for middle school students (Univer-
sity of the State of New York, 1985).
As the most recent in Its series of en-

vironmental education teaching ac-
tivities volumes, the ERIC Clearing-
house for Science, Mathematics, and
Environmental Education is publishing
Teaching Activities In Science-Society-
Technology-Environment (Disinger and
Lisowski, 1986), which contains a
number of instructional activities,
generally selected from documents in
the ERIC system, which stress the envi-
ronmental aspects of science-
technology-society-and environment.

REFERENCES

Anderson, Seta F. "Wielding the Double-Edged Sword*
Ted'niques lot Teaching about Technology.Related
Issues " A piper presented at the annual meeting of the
National Council for the Social Studies. Washington.
Den Novembet 1904. 27 pages. ED 260 950

Barney, Gerald 0., Study Chrector The Global 2 )00 Report
le me president, volume 1 Summary Washington, DC.
U.S. Government Printing OffIcir. 1980 ED 186 935

Beaan, Walter J Jr "Environmental Educatron Redefined "
*Murrell of Environmento Education, ha) VI 1973

florden, Richard J. "Guest Eintonal Technotocy. Educw
lion, and the Human Ecological Perspective."Jourial or
Environmental Educe/ion. 16(3r.1-5. 1985.

Bowman, James S "Amerman Daily Newspapers and the
Envlionnient." Journal el Environmental Education.
10(1)241. 1978.

Boyer, Ernest L. High ScMot A Report oft Secondiwy
Education ln America, New Vorst Harper and Row, fain

Olunkhorst, Herbert K, and Robe E Yager "A New
Rationale tot Science Education 1985 " School Science
and Methematics. 8615) 36074. 11136

Elyboo, Rodger W. "The Restoration of Comnderice in Sci-
ence and Technology Education " School Science end
Mithemetfcs. 65(21:95-106.1985

Bybee. Rodger W , and others "Glob 0 Problems and Col-
lege Education. A Survey of Students " Journal ol Cot
Mr/ Schnee toactung. 15(5) 443447. 1986

*bee. Rodger. end *then Teaching about Science snd
Society: Aenvalts tor Elementary and Junior Nigh
Selma Columbus, OH Merrill. 1984

Bybee, nodger W.. and Ten Mae. "Science and Tech-
02:11001' Related Global Problems: An Internationnl
aunty of Science Educators." Journe of Research in

_TioechMtl 73(7)199418. 1986
wenn. woven. editor. An Environmental Agenda tor she

Future Washington. 03: Island Press, 1985
Conant, James B. General Education inc Fine Society

Canbeldge, MA: Harvard University Pions, 1945.
Disinger, John F. "Current Trends in Environmental Educia

Joumni a Environmental Education, nt21,1-3,
1908.

Dieinget, John F. "Environmental Education's DelinitIonal
Problem." Columbus. OH. ERICJSMEAC Informittlon
Bulletin No. 2. 1963.

Ditanges, John F., and Manlyn Usoweld. Teaching Achy-
the On Sclence.societrrachnologrEnvironmeol. Co-

6

lumbus, ON. ERIC CinatInghous. 1ot Schuice. MOM-
manes arid Environmental Education. 1986.

Donahue, G. A and Ann "Communities, Pollution, and
the Fight for SurviaL" Jountal 01 Enviionmentel Educe.
Iron, 6102037, 1974,

Goodlad. John I A Ahem Celled School. New Vont: McGraw
Hill, 1944.

"Guidetines for Teaching Sennett-Related Sodas Issues."
Socht Education. 47:258.261. Mon

Harms. Noma. "Protect Synthesis: Surma.), and linplica-
lions tor /etchers " In Whet Research Says to the
Science teacher. Volume 3. Harms end Yager (eds).
Washington. IDC: National Science Teachers Anode-
lion. 1981. ED 205 36?,

Harms, NOM! C , and Robert E Yager What Research
Says tu the Science teacher, Votume 3. Washington,
DC National Science /nachos Association. 1981 ED
25 36/

Harv0ey. uary D. "Environmental Education: A Delineation
of Substantive Structure." P11.1) dissertation. Southern
halters University. Carbondale ED 1344151.

Neigeson, Stanley L Num* E Slosser. and Robert W.
Mown, The Status ol Pre-College SCienCer, Mathematics.
and Social Studies Education 1957-1975 Volume
I-Schnee Education Columbus, OH. ERIC Clearing-
house for Science. Mathematics anti Zwinoninental
Education. 1977. ED 1$3 878.

Hungerford. Harold ft A. Litneriand.R Ben Peyton. and
Audrey N Torment Investigation end Action Skins for
Enwronmentel Problem Swing Chempaign, IL: Sttaes
Publishing Company.1975 ED 198 007,

Nungetiont. Harold R. R. Ben Peyton. and Richard J.
Winn 'Goats lot Curriculum Development in Enwrorn
mental Education "Journal of Envuonmental EdUcstion.
11(3).4237. 1980.

Hurd. Paul D. 'A Changing Society* New Perspectives for
Science Education." Berkeley. CA Policy Analysis for
Cantorma Education. 11185 ED 271 311.

Hurd, pa1 0. "Relornmg Science Education. The Search
fur a New visinn ' Washington. DC: Council for Basic
Education. 1984. ED 242 51$

Hurd, Paul 0 "Issues in Linking Research lo Science
Torching." COlurnbus, CH: ElleCiSMEAC Information
Bulletin No 1, 1966. ED 271 293

ions. Lows A edilor A Summary of Research 111 Envi-
ronmental Education. 1971-1982, the Second Repon et
the National Commission on Environmental Education
Research. NAEE Monograph 42 Columbus. Om ERIC
Cleannghouse tor Science mathematics end Environ-
mental Education. 1964. ED 259 879.

lot Louis A., and others. Curriculum Model. Preparing
to, tomorrow's Woad. Longmont. CO Sopris West.
1982. ED 230 431.

Jefferson, Thomas Notes on Me State of Virginia. 1785
Reprinted Brooklyn. NY: Historical Priming Club.1894

JohnitiOni Dav:cl I. "A Ouantitatwo Comparison of Environ-
mental Education. Outdoor Education. Ecological
Eductition, Eavsonmantatized Education also General
Education Based on Goals " Ph.D. dissertation.
Michigan State University. 1,77 ED 139 672

Kahl. Smart R.. and Nome C Harm* "Prot ct Synthesis'
Purpose. Organization. and Procedures." In What
Research Says to the St.ence Tesiner, Volums3, Harms
and rage( Ws) Wasninglon, DC- r donal Science
Teachers Association. 1981. ED 205 387

King. Alexander, "Science, Tectinology and the Quality al
L.te' Kcnt, England Institute for Cultural Reseerch,
1972, ED 266 076.

King, Ovid C. "Educulion for a World Chtingn A Re-
Pert." Inteteem 96-97 New Yon. NY. Gtobai Perspec-
tives in Education. 1980. ED 261 IQ

Loekard. David J. "Science and Technology Education'
Developments under Review." Prospects: Ovarteriy
Review of Education. 1501523433. 1985.

Lubbers, James 0 -Environmental Value:, in the Under.
graduate Core Curricsaum.- In Environmental Mo-
tion. Progress toward a Sustainable Furore, the Pre-
seeding* el the Fourteenth Annual Colerence 01 the
North Amencen Association kis Environmental Educe-
hp& J. F. Dlainger and J Oput (eds) Troy. Oer National
Association for Environmental Education, 1988

McInnis. Noel. 'When is Education Environmentan"
Journal 01 Environmental Education. 4(2i51-54. 1972

Meadows, Orwell* L.. and others The Lonits to Growth.
New York: Universe Books, 1972

Melchor. Joan, and others. Conneztions A Curriculum in
Appropriate Technology tor the Fif tit and Sixth Grades
Butte, MT: National Center Ion opropreat. Technology.
1980. ED 198 005.

Moinick. Rob. and Somme Ronan Visions of Me Future.
Social Sciences Activates Ten Indianapolis, IN: Mud-
son Institute. Text: ED 2131 913. (Teachers Edition* ED
261 912.)

Molten, Arthur L. "A Survey cil Environmental Knowledge.
Sounes 01 Environmental Information. Solutions to
Environmental Problems, and Environmental Concerns
ol Junior High Students in Philadelphia." Ph 0 dine an
nen, Temple University. 0,55erratiOn +Malteds,
3714)2090A. 1976

National Commission on Excellence In Education' A Na-
tion et Risk, The Impefeso. lot Educational Rehm
Washington. OC. U.S. Government Printing Ohne. 1983.
ED 226008.

Nallonal Science :whets AsMolatIon. Schnee Educe.

Nom AecomplIshmente end Needs. a Melting Penni.
Columbue, ON- ERIC Clearinghouse tor Selene e. MOM-
memos, and Enytronowntat EduCittlen, MIS El) 171 571

NOM American Assoclat.on for Environmental Education.
"Mission Statement " in Monogleohs in Eliwiontnentel
Education arid Environments: Studies, Volume 1, Arthur

Sacks. editor Columbus. OW ERIC Cleannghouae for
Selene. Mathematics. and Environmental Education.
1984. p. vi ED 251 293

Parisi. Lynn. editor Creative Role-Playing Eterctses rfl
Science end technology. Boulder. CO: ERIC/ChESS,
1966. ED 269 329.

Patrick, John J. and Richard C Remy Connecting Sci-
ince. Technology. and Society rn MS EducatiOrt 01
Citizens Boulder. CO: ERIC/CnESS. 1985 ED 251 389

Remy, Richard C "Making. Judging and Influencing Pont-
heal Decisions. A Focus tor Citizen Education." Some
Education. 40 20365. 1970

"Reviews Of SYS Prot Instruct/0mi Units." Science
through Science technology and Society Reporter.
2(2).5.12, 1986.

Rockets/Pet Brothers Fund Panel on Special Studies. the
PurSurf of ExCellenCe education and the Future et
America. Garden City. NY Doubleday. 1958

Roth. Charles E -Of( the Merry So-Round and on to Me Es-
calator." In r o, Ougn to Action on Environmental
Education A Report on the Leadershrp Conference on
Enwronmentel Education. William 13 Stapp fed) COOt n.
but,. cm ERIC Ctearingliotne tor Science. Mathematic%,
and Environmental Education. 1978 ED 159 046

Roth, Robert E. EnvinOnmentel Management Coneax; 4
List. Mattison. Wt University or *neon sin Research and
Development Center for Cognitive Learning. 1970. ED
045 370.

Ruben. Peter/L. Ditectot. Center kw Education in Science.
Technology and Society. he Pennsylvania Slate lJniver-
env. Personal Communication, September 1986

Silva/nail, David L "Tin Assessment of Teacners* Future
World Perspectiva Vaasa " Journto of En (momenta
Education. 10(2).7-11, 1978

Snow, C. P the Two Cultutes and s Second Locia. New
Vont, NY Mentor, 1063.

Stake. Robert E.. and.. A Easley. Case Studies in Science
Education Urbana. IL university of Moon Censer form
structional Research and Curriculum lnnovancn. 1978.
Volume I' ED 166 058 Volume II. ED 166 059

Stapp. William 13 and others "The Cansern Of EnvirOn-
meotai Education." Environmental Education. 1(1).3031,
1969.

Sleten Wog Continuum ol Education Contemporary
Issues in Science MM." Island. NV Staten Ostend Con-
tinuum of Education, 1982 Wming Manual ED 228 089.
CrhiSe Manual: ED 228090. Implementation Manual. ED
228091,

Sterling. Stephen R "Culture. Ethics, and the Environ-
ment Towards the New Synthesis:* EnvironmentaliSt,
5(4197406. 1985

Swan. Malcolm "Forerunners of Environmental 2duca
lion " In Whet Makes Education Environmental', Nam
McInnis and Don Albrecht fed* ) Louisville, KY. Data
Courier 1975

Tyron, Rost* the Social Sciences IS School &Meets.
New York, NY. Scribner's. 1935

UNESCO F,nal Report. Intergovernmental Conference on
Environmental Education, Tbilisi, USSR. 14.26 October
1977 Pans. France UNESCO EDIM13149, 1976

University of the State of New York Science. Technology.
and Society Bloch J. Science Syllabus tor Middle end
Junior High Schools Albam NY State Education
Department. 1985 ED 264 137

Vow, Pod, L. "Protect Synthesis and Environmental Edu-
canon " Science Education, 6840 23-33, 1984

Weiss, Ins R. Report of Me 1977 National Sunney of SM.
once Mathematics. anti Secret Studies Education. Re-
search Triangle Park. NC Center for Educational Re-
search and Evaluation. 1978, ED 152 565

Working Party on $YS Curriculum 'A One-Yeas Course in
STS " Science through Science Tr.Ivinology and Soci-
ety Reponer 2147-21, '1086

Wond Resources Institute. The Global ROSStare
sources, Development, and the New Century
Washington, OC World Resources Institute, 1984

Weyach, Robert El "Ecopontical issues and the SeCondarY
Curriculum A pacer presented at tne annual con-
fetence ol Ike International Studies Association, 1984
ED 269 313.

Yager, Robert E "Denning the Cincinnati ol Science Edu-
cation." Science Education. 6811y35-37. 1984.

By Jchn F. Dis;nger,
Associate Director

Environmental Education, and
Teny L Wilson,

Research Associate,
ER1CISMEAC.

.


